A novel cellular survival factor--the B2 subunit of vacuolar H+-ATPase inhibits apoptosis.
The ubiquitous vacuolar H(+)-ATPase, a multisubunit proton pump, is essential for intraorganellar acidification. Disruption of its function leads to disturbances of organelle function and cell death. Here, we report that overexpression of the B2 subunit of the H(+)-ATPase inhibits apoptosis. This antiapoptotic effect is not mediated by an increase in H(+)-ATPase activity but through activation of the Ras-mitogen-activated protein kinase (MAPK)-signaling pathway that results in the serine phosphorylation of Bad at residues 112 and 155. Increased Bad phosphorylation reduces its translocation to mitochondria, limits the release of mitochondrial cytochrome c and apoptosis-inducing factor and increases the resistance of the B2 overexpressing cells to apoptosis. Screening experiments of kinase inhibitors, including inhibitors of cAMP-activated protein kinase, protein kinase C, protein kinase B, (MAPK/extracellular signal-regulated (ERK) kinase) MEK and Ste-MEK1(13), a cell permeable ERK activation inhibitor peptide, revealed that the B2 subunit of H(+)-ATPase acts upstream of MEK activation in the MEK/ERK pathway to ameliorate apoptosis.